A structural change occurs upon binding of syntaxin to SNAP-25.
The highly conserved proteins syntaxin and SNAP-25 are part of a protein complex that is thought to play a key role in exocytosis of synaptic vesicles. Previous work demonstrated that syntaxin and SNAP-25 bind to each other with high affinity and that their binding regions are predicted to form coiled coils. Circular dichroism spectroscopy was used here to study the alpha-helicity of the individual proteins and to gain insight into structural changes associated with complex formation. Syntaxin displayed approximately 43% alpha-helical content. In contrast, the alpha-helical content of SNAP-25 was low under physiological conditions. Formation of the SNAP-25-syntaxin complex was associated with a dramatic increase in alpha-helicity. Interaction of a 90-residue NH2-terminal fragment of SNAP-25 comprising the minimal syntaxin binding domain lead to a similar but less pronounced increase in alpha-helicity. Single amino acid replacements in the putative hydrophobic core of this fragment with hydrophilic amino acids abolished the induced structural change and disrupted the interaction monitored by binding assays. Replacements with hydrophobic residues had no effect. Our findings are consistent with induced coiled coil formation upon binding of syntaxin and SNAP-25.